Background Recent publications in plastic breast surgery reinforce the search for surgery with short scars and long-lasting shape maintenance. Methods From February 2005 to December 2017, 32 patients underwent breast surgery due to different problems by a perinipple approach exclusively or associated to a vertical or "inverted T" scar, in a total of 62 procedures (2 unilateral). Taking the nipple as a central point, an intra-areolar ring of the skin is de-epithelialized creating an access to a breast implant or just to reduce the areolar diameter in one case. A vertical incision was associated to perform mastopexies and four cases of mastectomy. After closure of the incisions, the natural skin-areola transition was preserved.
Introduction
The wide variety of breast deformities present today to surgical treatment has determined that breast plastic surgery has taken on an extremely challenging chapter within this specialty. Thousands of published articles reflect the intensity with which this theme is approached, as well as the complexity surrounding it. In general, the history of the techniques demonstrates its initial concern with shape [1, 2], evolving to a refinement by scar reduction [3, 4] . More recent publications consistently describe the subject "shape versus scar" with some emphasis in regard to long-lasting shape maintenance [5] . Theoretically speaking, the periareolar approach would represent an ideal solution in terms of scars, taking advantage of different tonalities of the skin-areola transition, therefore aiding to camouflage their presence. However, two important aspects should be considered: (1) the areolar region corresponds to the most visible portion of the breast mound [6] and (2) the skin-areola transition is naturally irregular and camouflaged which leads surgeons to maneuvers or special care to obtain adequate circumareolar scars [7] . Cicatricial complications at this region are difficult to treat and they may lead to revision surgery with eventual vertical or "inverted T" scar techniques [8] . Besides, poor results in the presence of excessive skin laxity limit its indication for minimum degrees of breast hypertrophy or ptosis [9] .
Aiming to preserve the natural skin-areolar transition and minimize eventual scar sequels, we present this perinipple approach technique for different short scar breast surgery applications and evaluated the results under the scope of the "shape versus scar" theme.
Material and methods
The study was approved by the Institutional Ethics Board-"Comitê de Ética em Pesquisa do Instituto de Moléstias Cardiovasculares de São José do Rio Preto." In the period from February 2005 to December 2017, 32 patients were operated on, 1 man and 31 women, with ages ranging from 20 to 54 years (average = 32). Two cases were unilateral, performing 62 procedures, with a mean follow-up of 56 months (maximum 130 and minimum 6). The different types of procedures are summarized in Table 1 . The areolar diameter reduction was performed under local anesthesia as an outpatient procedure. Further procedures were carried out under general anesthesia, 1-day hospital stay. Standard antibiotic therapy with cephalosporin 1 g/day/5 days was adopted. Also, standard pocket irrigation with antibiotic solution and all "no touch" principles were followed when dealing with implants.
Under the proposed "shape versus scar" theme, a 1 to 4 self-assessment scale (1-very poor; 2-satisfactory; 3good; 4-excellent) was employed to rate the patient satisfaction levels from 6 months postoperatively. Also, after this period, the sensitivity and areolar contraction were observed by direct digital stimulation of the areolar region.
Surgical techniques

Breast implants
For breast augmentations and tuberous breast corrections, the patients were marked preoperatively in the supine position, by defining the inframammary crease and delimitating the extension of the pocket to be dissected. With the patient ready for surgery, taking the nipple as a central point, an intra-areolar ring was demarcated, ranging from 1.5 to 2.0 cm wide, with its inner portion corresponding to the nipple basis diameter, creating a "doughnut" inside the areola. After subareolar superficial infiltration with xylocaine-adrenaline solution (1:200,000) the inner and outer edges of the ring were incised and the areolar tissue was de-epithelialized ( Fig. 1a ). The whole remaining outer portion of the areolar tissue was superficially undermined, preserving the subdermal plexus, exceeding its edges in about 1 cm to free the wound edges and increase the approach area ( Fig. 1b ). After surface exposition, the breast tissue was approached in its lower median portion (between 3 and 9 h), as a standard infra-areolar approach, until reaching The perinipple approach for breast implant. a Superficial areolar excision around the nipple, creating a 1.5-cm wide "doughnut shape" raw area. Note the absence of nipple projection in this case. b Superficial undermining surrounding all the remaining areola, preserving the subdermal plexus. This maneuver releases the wound edges and increases the approach area to implantation the retromammary or submuscular space, where the implant pocket was made. After implant positioning, the breast tissue was closed with PDS 3-0 sutures until reaching the surface, with reconstitution of the originally created ring ( Fig. 2a ). Concentrically to the nipple, plicature stitches using 4-0 Monocryl with inverted knots were performed to reduce the raw area and primarily to approximate the incision borders, and additional triangular-shaped radial sutures at the cardinal points were performed to reduce the external incision perimeter (Fig. 2b ). On the external areolar incision border, a 5-0 Monocryl purse-string suture was passed and tensioned, followed by final accommodation and closure at the basis of the nipple with interrupted Mononylon 6-0 sutures. When necessary to increase the areolar diameter reduction, a triangular resection was added to the perinipple ring, giving an unusual final racquet like scar (see Video, Electronic supplementary material 1). An occlusive dressing was applied with neomycin + bacitracin ointment restricted to the areolar region. Neither supportive bras nor drains were necessary.
Areolar diameter reduction
As described above, the predemarcated areolar region was superficially infiltrated with xylocaine-adrenaline solution (1:200,000), the intra-areolar "ring" was resected, and a subareolar undermining was performed. The reduction of the bloody area and final steps of the closure were done as described above.
Mastopexy
In the mastopexies, with or without implant, besides the intraareolar ring mentioned above, a vertical ellipse of the skin and areola was demarcated, with dimensions ranging individually according to the estimated degree of skin laxity. In all mastopexies associated with augmentation, the prosthesis was initially implanted through a usual infra-areolar or inframammary fold approach, and the amount of skin and areolar portion resected were readjusted at the end of the procedure, after a new estimate of excess ( Fig. 3a) . At the areolar portion, an eccentric detachment of the remaining areola and skin was done, heading upwards in a triangular shape between 9, 12, and 3 o'clock in order to maximize the elevation of the nipple-areola complex (Fig. 3b ). With the same purpose, when possible, the intra-areolar resection was also made in a superior eccentric shape. After remodeling, the deeper planes were attached with 3-0 PDS sutures from the baseline to the apex and the skin was attached with intradermal sutures using interrupted 4-0 Monocryl stitches, leaving the areolar portion open. Cardinal 4-0 Monocryl sutures around the nipple were performed for proper lifting and centering the nipple and also promoting a gradual accommodation of redundant tissue at the breast apex, avoiding nipple base traction or compression ( Fig. 4a, b ). The remaining areola was positioned and accommodated around the nipple and the perinipple closure was performed with 6-0 Nylon, without the need of a round block suture ( Fig. 4c ) (see Video, Electronic supplementary material 2). An occlusive dressing was done with neomycin and bacitracin sulfate ointment and supportive bras were used. Drains were not necessary in any of the cases.
Total and partial mastectomies
The same procedures were performed as described above, except the subareolar triangular detachment to avoid tissue necrosis. After intra-areolar and skin resection, the mammary gland was excised and the implant was positioned in the submuscular space to total mastectomies. In partial resections, local flaps were employed to repair the defect. After sequential closure reaching the skin, the perinipple suture was performed with 6-0 Nylon. Suction drains were left for 7 to 10 days to total mastectomies. 
Results
In most cases, patients' level of satisfaction was high, noting the preservation of the natural skin-areolar transition as the major advantage (Figs. 5 and 6). Preliminary scars presented good progression, and in the exclusive perinipple approach, initial perinipple wrinkling disappeared in about 3 months with the scars remaining camouflaged around the nipple in the long-term. In six implanted breasts by an exclusive perinipple approach (N = 38), scar depigmentation and enlargement was noticed concentrically to the nipple (15.7%). In four, the areolar scars were camouflaged by tattooing without the need for revisional surgery. Vertical or inverted T scars associated to mastopexies presented usual progression, good quality, and no complications. In these cases, the perinipple scars presented a better quality around the nipple. The auto evaluation shows 73.6% of good and satisfactory levels to the exclusive perinipple approach and 92.3% when associated to vertical scars ( Table 2) .
Good results were obtained in terms of shape, with 84.2% of higher satisfaction levels to the exclusive perinipple approach and 84.6% when associated to vertical scars. In one mastopexy associated with implant, there was some recurrent ptosis of the inferior breast pole (bottoming-out) after 6 months, and revision was accomplished with skin removal at the infra-areolar portion, maintaining the perinipple scar.
In relation to areolar diameter, among the breasts operated exclusively by the perinipple approach, it was possible to have a maximum reduction of around 20 to 25% of the original diameter. In none of the cases, there was impairment of areolar sensitivity or regional tissue necrosis. Also, the contraction reflexes at the areolar region were preserved.
Three patients became pregnant and the breastfeeding function was preserved. In one of them, there was a recurrent ptosis and areolar diameter enlargement, requiring correction by a conventional mastopexy (breast lift) without implant change, resulting in a breast with two independent scarsthe previous perinipple and the conventional periareolar and vertical ( Fig. 7) . In another patient, 8 years previously operated by an exclusive perinipple approach implantation for tuberous breast correction, a breast lift was accomplished maintaining the perinipple incision and associating a vertical scar, without implant change (Video 2).
Discussion
Facing the wide range of deformities presented in plastic breast surgery, different options must be carefully considered and discussed to maximize the benefits to each patient individually, often a hard task to any plastic surgeon. In terms of surgical approaches, this difficulty is magnified by the Fig. 3 Intraoperative view of the perinipple approach associated to an "inverted T" scar. a A 48-year-old patient with a previous reduction mammaplasty (20 years postop), requesting a mastopexy and augmentation. After an inframammary fold implantation and deeper plane closure, markings of the intra-areolar and vertical segments to be resected are performed. b Superficial areolar segment resection, preserving the subdermal plexus, and conventional excess resections to remodeling at the vertical/horizontal portions, without implant pocket exposure. Other usual maneuvers and internal sutures to remodeling can be made without impairment to the technique. Observe the triangular shape detachment between 9, 12, and 3 o'clock, performed to maximize the NAC elevation at the breast apex patients' expectations, always wishing to obtain minimal scars, ignoring the fact that some choices can sacrifice shape and longevity [10] .
As the main theme originally proposed-"shape versus scars"-in terms of shape, the observed outcomes did not represent an overall improvement over standard procedures, with most patients with high levels of satisfaction. As expected, the perinipple scar presented a better quality when associated with a vertical resection because this decreases the perimeter of the outer wound edge for suture, thus releasing tension.
From the patient's perspective, the possibility of maintaining the natural skin-areola transition in the presented technique was a very attractive concept and mentioned by patients as a major advantage. However, some important considerations for the adequate selection of the best indications should be made based on the outcomes observed in this experience. Fig. 5 a, b Preoperative views, 54-year-old patient with indication for bilateral subcutaneous mastectomy (Ca in situ at right, prophylactic at left) and immediate reconstruction with submuscular implants. Usual markings of inframammary fold and areas of probable resection/detachment. Initial estimation of the skin and intra-areolar segment resection, slightly asymmetric. This case clearly represents the criteria for possible selection of the technique-mild ptosis associated with areolar diameter hypertrophy. c, d Three years' postoperative views, with acceptable result in terms of volume, shape, and symmetry. Inferior segment of the areolar scar with depigmentation at the left and mild deformation at the right, with the patient refusing a local revision. Self-rated as good for scars and shape the need of a "round block" suture. This case demonstrates that, with careful dissections and understanding of the regional surgical anatomy, the technique is also feasible in patients previously submitted to an "inverted T" superior pedicle mammaplasty In terms of areolar diameter reduction, it is important to notice that there are inherent limitations to resection due to its geometric characteristics. Taking as an example a 10-cm diameter circle, the removal of an outer 2-cm wide ring (circumareolar) corresponds to an area (πr 2 ) 5 times larger than the same 2-cm ring removed in its inner portion (perinipple). Increasing the ring's width in order to remove a larger area meets a restriction in the linear relation between both inner and outer wound edge perimeters (2πr). While the inner perimeter remains fixed (perinipple), it externally increases at a proportion of one π (3.14 cm) to each centimeter added to the external ring, which progressively hampers the attachment of asymmetric wound edges. Using the circumareolar technique, Spear et al. [11] report that in order to minimize the effects of tension and wrinkling, it is important to limit the outer incision diameter to 3 times the inner one. In areoli with over 6 cm diameter, more tissue must be resected in the vertical or horizontal position in order to obtain a diameter reduction above 20% of the original, giving an internal trans-areolar or racquet-like scar (Video 1).
Contrarily, when using an associated vertical scar, the intraareolar ring could be removed at the end of the procedure, preventing a disproportionate or too small areola (Video 2). The grade of ptosis also represents a limitation in the technique which must be properly evaluated since there is a lack of possible further skin resections at the breast apex, thus limiting the nipple-areola complex elevation. As commonly used during the circumareolar approach, eccentric resections [12] are carried out as an attempt to make up for such limitation, which was also tried by upward and more extensive triangular shape detachments between 9, 12, and 3 o'clock positions. The cardinal/radial sutures are placed to ease the tissue around the nipple and release the final suture tension, taking care to avoid nipple flattening or compression. All the maneuvers around the nipple must be done carefully, because while the circumareolar approach leads itself to areolar distortion, this technique could lead to nipple distortion which would be more difficult to correct and eventually compromise the nipple.
Due to such limitations, the procedure could be indicated for patients wishing to obtain minimal scars in select cases of I and mild II Regnault classification degrees [13] and in the presence of areoli that allow some degree of diameter reduction ( Figs. 8  and 9 ). Such reduction must be taken into account also when considering the exclusive perinipple approach for implant placement, enabling the removal of an intra-areolar tissue ring, enough to approach the retromammary or submuscular space. In this sense, it seems the technique would have good indications for tuberous breast correction in selected patients, by promoting some reduction of the areolar diameter and correcting the "herniation" of regional breast tissue [14] .
All these factors make it evident that this technique is not applicable to most patients, including those who do not wish to have an areolar reduction. On the other hand, for the same reasons, we have identified a small subset of breast patients who could benefit from this procedure: those who, meeting all the criteria, refuse circumareolar scars.
Mastectomies demonstrate that the procedure is feasible with glandular removal, even with an "inverted T" scar, with adequate preservation of the subdermal plexus and surrounding tissues, without extensive detachments at the areolar region, preserving sufficient NAC irrigation [15] . Post-pregnancy mastopexies performed in two patients with previous exclusive perinipple augmentation demonstrate that the procedure does not prevent possible future reoperations in terms of viability of the nipple-areola complex, with careful dissections and understanding of the regional surgical anatomy. With the same principles, the perinipple associated to vertical incision technique is also feasible in patients previously submitted to an "inverted T" superior pedicle mammaplasty.
Reducing areolar diameter with concomitant breast augmentation creates antagonist forces, and round block sutures to prevent scar enlargement have been described by several authors in the periareolar approach [3, 9, 11] , mainly to reduce excessive tension. Permanent sutures most employed in blocking sutures-Gore-Tex (W.L. Gore, Phoenix, AZ), Mersilene (Ethicon, Somerville, NJ), or even Nylon-are relatively thick (2/0, 3/0) and were avoided because they remain directly under the areola and not in its periphery. Considering the evident mechanical stress as the main factor for the scarrelated complications, permanent sutures would probably have a positive preventive effect and it is a possibility to be considered in future operations. Despite all the described maneuvers to release tension, the 16% scar enlargement rate, observed in cases of the exclusive perinipple approach, indicates a formal contraindication of the method in breasts with very tight skin envelope.
A scar in the center of the areola may lead to pigmentation changes and spreading of the NAC, which may also be observed in cases of the circumareolar approach. The possibility of therapeutic areolar tattooing, a common procedure in breast Fig. 8 a, b A 37-year-old patient presenting a Regnault II ptosis after two pregnancies, requesting a short scar mastopexy and implant (reduction-augmentation). c, d Twenty-seven months' postoperative views of correction by the perinipple approach associated to vertical scars. Limited NAC elevation can be observed, but with good correction of the deformities due to the implants, increasing projection and medial pole fullness. Improved naturalness provided by the preservation of the skin-areola transition. Selfrated as excellent for shape and scars reconstruction [16] , thus preventing revisional surgeries, can be considered an advantage of the method from the viewpoint of procedures with minimal scars (Fig. 10) . All properly select patients must be fully informed about the potential need for a correctional areolar tattooing to disguise the scar, specially the dark-skinned ones.
Subareolar detachment with subdermal plexus preservation must be carefully observed in order to keep adequate vascularization and nipple sensation of the NAC [15] . The anterior division of the lateral cutaneous branch of the fourth intercostal nerve corresponds to the most constant innervation to the nipple, with two branches-deep and superficial-reaching the NAC forming a nervous plexus under the nipple [17, 18] . In this series, in none of the cases was there impairment of areolar/nipple sensitivity or regional tissue necrosis.
Subareolar elevation with its erector muscle layer is essentially a miocutaneous flap, being described as receiving its irrigation from the nipple [19] . The perinipple approach demonstrates that there is no motility impairment, with vascular supply from the periphery to the center, suggesting that anatomical details of the erector musculature in the areolar region still need further studies. In nulliparous patients, the areolar approach is usually avoided but, if necessary or requested by selected patients, the preservation of breastfeeding function is another important aspect that could be confirmed.
Capsular contracture remains as the most common complication in breast implants [20] and has biofilm formation linked to an increased incidence of that phenomenon [21] , with greater potential for contamination in procedures at the areolar region [22, 23] . Beyond all care recommended under the concept of "no touch" when handling implants, an extra care must be observed when using the perinipple approach, avoiding pulling or squeezing the nipple. Considering this particular aspect, another possibility to be discussed with the patient is to adopt a combined approach, using the standard Fig. 9 a, b Preoperative views, 29-year-old patient with light asymmetry and ptosis post pregnancy requesting a breast lift and symmetrization. c, d Five years postoperative views of breast lift and symmetrization with the perinipple approach associated to a vertical scar. Extreme naturality given by the preservation of the skin-areola transition with internal scars almost invisible, areolar diameter reduction, ptosis correction, and acceptable breast symmetry Fig. 10 a A 30-year-old dark-skinned patient, 1 year after perinipple breast implants for tuberous breast correction. Important areolar depigmentation and scar enlargement, compromising the final result, self-rated as good in terms of volume and shape. b Eighteen months' view, after two sessions of therapeutical areolar tattooing disguising the scars. No revisional surgery performed inframammary fold approach to implantation and limit the perinipple technique to imposed NAC corrections. The last 10 patients used adhesive nipple shields (Tegaderm™-3M), and in other two cases, some drops of cyanoacrylate topical skin adhesive (Dermabond™-Ethicon) on top of the nipple were employed to prevent contamination. No cases of capsular contracture were observed in this series, but the small sample and a relatively short follow-up period do not allow us to confirm if this complication rate is on par with the standard periareolar procedures.
In a discussion regarding implants, Tebbetts [24] stated that "optimal results in a wide range of breast types cannot be predictably achieved using any single combination of implant and incision approach. Surgeon obstinacy and lack of motivation to learn and change can limit technique and options for patients. We must be open-minded, committed to learning and exercises incessant self-criticism." These thoughts hold true when considering the perinipple approach.
Conclusion
Although quite limited, the presented technique could be incorporated in therapeutical armamentarium in selected cases for short scar breast surgery patients having mild ptosis and areolar hypertrophy.
Considering the common anatomical deformity present in tuberous breasts-areolar hypertrophy and breast "herniation"-the technique could represent a good indication in selected cases, promoting some reduction of the areolar diameter and possibly correcting the regional deficiency.
All patients must be fully informed about the possibility of depigmentation around the nipple which might require correctional tattooing. The exclusive perinipple approach to augmentation must be avoided when being faced with breasts having very tight skin envelopes.
A greater series of cases would favor a common learning curve defining further indications in the perinipple approach.
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